Background: Although podoconiosis is endemic in Cameroon, little is known about its 24 epidemiology and spatial distribution.
Data entry and analysis
The census data were recorded in printed registers and then entered in a standardized database 138 created in EpiInfo v.3.5.3 while geographical coordinates were collected in a Microsoft Excel 2013 139 spreadsheet. Analysis of collected data was carried out using SPSS version 20 (Chicago, IL, USA). 140 Crude prevalence was computed as the number of affected people in a health district divided by 141 the total number of people registered, multiplied by 100. The Chi-squared test was used to compare 142 prevalence data or proportions of individuals affected between health districts, age groups and by 143 gender. Crude prevalence data (generated from CHIs' case records) were adjusted using a factor 144 determined by comparing CHIs' and supervisors' findings by health districts. The adjustment 145 factor (positive predictive value) was defined as the ratio of total number of confirmed cases to the 146 total number of suspected cases (present during the validation survey) and multiplied by 100. 147 Adjusted prevalence data were then mapped using ArcGIS version 10.3 software. 148 Descriptive statistics such as frequency tables and bar charts were used to determine the profile of 149 podoconiosis cases by age group and gender, and prevalence by disease stages was calculated. The 150 profile of clinical features with respect to disease stage was examined, and differences established 151 using the chi-squared test. Patients' preventive behaviours, acute attacks and economic loss were 152 descriptively analysed. All the statistical tests were performed at a 5% significance level. 153 Finally, to improve the visualization of spatial distribution of podoconiosis cases, we estimated 154 the density of podoconiosis cases across North West region using a Kernel Density Estimator, 155 which is a non-parametric way to estimate the probability density function of a random variable 156 [22, 23] . We opted for applying a Gaussian function as density estimator, and results where fed
RESULTS
Of the 439,781 individuals registered, 214,195 were 15 years old or older and had stayed in the 162 region for more than 10 years. The male/female ratio was 0.78. 2,143 people with lymphedema s 163 were identified by CHIs, resulting in lymphoedema prevalence of 1.0% (2,143/214,195 We found evidence of interaction between age and sex (p<0.001) in their association with 180 podoconiosis prevalence. Therefore stratified analysis (age-sex) presented. The prevalence of 181 lymphoedema was shown to increase with age, and men aged 50 or older were more affected 182 ( Figure 1 ).
Figure 1: Lymphoedema prevalence by sex and age in the North West Region.
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Lymphedema stages in the North-West 186 Generally, lymphedema cases on early stages were more frequent than chronic cases. Of the 2,143 187 lymphedema cases, the highest proportion was recorded on stage 2 (60.6%), followed by stage 3 188 (25.7%) and stage 4 (11.5%). Stage 5 was the least common (2.2%). person in the family with the affection (mean= 0.41 ± 0.6-person, range: 1-3, Table 3 ). Married 220 individuals (86.1%) were significantly more affected than single individuals (13.9%). Farmers and 221 people with no formal education were the most affected (Table 3) . Only 35 (9.5%) of patients were found to have enlarged inguinal nodes. All lymphedema types The overall prevalence was estimated to be 0.49% ranging from 0.16-1.92% by Health District.
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Sex and age were identified to be risk factors for podoconiosis. The mean prevalence was far lower 277 than that (8.1%) reported from two health districts in this region [10] . Higher prevalence rates have 278 also been reported in Ethiopia [24] [25] [26] [27] and in Uganda [28] . However, it is similar to the prevalence 279 documented in Rwanda (0.6%) in the 1970s [4] . The low prevalence documented in the present 280 study could be attributed to the fact that only podoconiosis stage 2 and above was identified. This 281 decision was made to minimize the chance of false positives since the survey was carried out by 282 CHIs who were not too familiar with podoconiosis. In a study conducted in Ethiopia, the 283 proportion of patients with stage one disease was 16.7% [20] . It is worth mentioning that 284 prevalence rates were presented per health district, so high prevalence rates in some health areas 285 or communities may have been diluted out. Prevalence rates as high as 3% or more were recorded 286 in some health areas of the Bafut, Bamenda and Batibo health districts, hence the need for control 287 measures to be implemented in the region. This will also aid targeted interventions for priority 288 areas within the region.
289
The density map ( Figure 4B ) depicted heterogeneous distribution of podoconiosis in the region 290 with the South (Bafut, Batibo, Njikwa, Mbengwi and Santa) being more affected than the North.
291
Similar heterogeneous distribution of podoconiosis was observed in Ethiopia [11, 24] . The 292 significant geographical variation in Ethiopia was said to be consistent with findings from 293 individual studies and environmental characteristics studied [11, 24] .
294
The low prevalence registered in the younger individuals is in line with Desta's work [6] and adds 295 to the assumption long term environmental exposure to red clay soil is required for development of the condition [4, 24, 29] . In our study, individuals aged >50 years were the most affected and 297 were close to 8 times more likely to have the disease than younger individuals, and stage of disease 298 increased with age.
299
Women noticed first swelling earlier (mean age, 35 years) than men (mean age, 49 years). This 300 might be the reason that females were more affected than males in the age group 40-50 years and 301 males in the age group > 50 years. This could also account for the fact that the mean age people 302 had lived with the disease was higher in women than men because the disease starts relatively 303 earlier in women. The same observations have been made in Ethiopia [24] .
305
The majority of patients were farmers, and most had no formal education. Most farmers work 306 barefoot for hours including those working in swampy (rice-growing) areas. This behaviour is 307 likely to expose them to the irritant particles thought to be implicated in triggering disease. Since 308 they had little formal education, they are likely to be less informed about disease prevention than 309 educated people, who were found to be less affected [24] .
310
Foot hygiene and shoe wearing so far remain the most important preventive measures against 311 podoconiosis [30] . The majority (96.5%) of the study participants said they had worn shoes at least 312 once in their lifetime. The prevalence of shoe wearing (82.8%) at the time of interview was far 313 higher than that reported in Ethiopia [24, 31, 32] . This may in part explain the lower prevalence 314 of podoconiosis in Cameroon. The mean age (14.26 years) at first shoe wearing was still relatively 315 high. This means that a large proportion of the population started wearing shoes many years after 316 birth, suggesting a long period of exposure to the environmental factors associated with the 317 disease. Most participant said that they owned protective shoes, however, only a handful (67/374, 17.9%) wore them at the interview. The same observation has been made in Ethiopia [24] . People 319 wore shoes mostly for recreational activities but rarely for the house-and farm-related activities 320 during which they were most likely to be exposed to irritant particles. Men were found to wear 321 protective shoes more than women. has not yet been demonstrated in Cameroon.
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A major limitation of the study was its reliance on clinical examination, and the lack of a diagnostic 333 test to rule out infectious-related causes of lymphoedema such as lymphatic filariasis. No 334 parasitological or molecular technique was used to check for the presence of W. bancrofti. 335 Nevertheless, previous parasitological, entomological and immunological studies in the region 336 have revealed that lymphoedema cases found in the North West Cameroon are of non-filarial origin 337 [8, 10, 33] .
338
Conclusions
Through this study, the geographical distribution of podoconiosis in North West region has been 
